The mouse visual system has attracted increasing attention in recent years because of the availability of laboratory-generated transgenic and knockout mutant mice. Studies of the mouse visual system have provided new insights on how mammalian retina, LGN and cortex are organized and developed, and how various genes regulate visual function and how gene defects produce visual system disorders. The intent of the meeting in Ft. Lauderdale, FL, 23-24 April, 2004 was to present a broad overview on recent advances in the function, synaptic organization, development and disorders of the mouse visual system, from photoreceptors to cortex. These topics were thoroughly discussed in eight platform sessions and 25 posters before an audience of over 200 students, researchers and clinicians.
This special issue of Vision Research contains 19 articles from the speakers and poster presenters of the meeting. These papers provide the most updated account on issues presented during the meeting. The first 10 papers discuss the physiology, functional organization, development and genetic defects of the mouse retina. The papers by PughÕs and FrishmanÕs groups employed the electroretinogram method to characterize photoreceptor and bipolar cell light responses, and the reports by TaylorÕs, WuÕs, LukasiewiczÕs and BloomfieldÕs groups applied the voltage clamp method to study response sensitivity and synaptic inputs of rod bipolar cells, cone bipolar cells, AII amacrine cells and ganglion cells. The article by Tian describes how dark rearing affects maturation of retinal synapses, the report by Chappell shows localization of zinc transporters in the mouse retina, and the paper by Dyer reports the effect of Rb gene on retinal development. Moreover, the paper by Pinto and coworkers surveyed a large number of mutation-bearing mice they generated in recent years. These papers thoroughly describe the functional organization of the mouse retina, and how genetic manipulations affect retinal synaptic transmission and visual function. They also demonstrate the exquisite sensitivity and reliability of the rod signaling pathway in this nocturnal animal, dispelling the myth that mice have poor vision. Additionally, results described in the paper by Lyubarsky and Pugh raise an alarming issue for everyone who is interested in mouse vision or uses visual cues for mouse screening. The illumination levels of typical mouse facilities are 40 times higher than those in the mouseÕs natural nocturnal environment. These illumination levels substantially change visual function and responsiveness of various mouse strains, and may even cause retinal degeneration by light damage.
The remaining nine papers devote to issues involving CNS visual function and development. A cluster of articles is dedicated to the mouse visual development, a topic that will apparently be intensely researched in the future due to the increasing prominence of genetic manipulations of the mouse visual system. The articles by FellerÕs, CrairÕs and ThompsonÕs groups make use of genetic manipulations in the mouse to examine the mechanisms responsible for retinogeniculate and retinotectal development. The articles by Daw and colleagues, Gordon-Lickey and colleagues and Burkhalter and colleagues examine aspects of experience dependent visual development at the level of the visual cortex using a combination of physiological and anatomical techniques. Articles by John Stahl, Glenn Prusky and Sascha du Lac and their co-workers examine the promise and practicalities involved with performing behavioral experiments in mice involving vision. In particular, these authors demonstrate how the mouse can be used to make quantitative statements about visual function even in a behavioral setting, dispelling the myth that mice are essentially ÔblindÕ and cannot be used in experiments that examine visual function.
The articles in this special issue of Vision Research clearly demonstrate the power and promise of the mouse visual system for understanding functional organization, synaptic transmission, development and disorders of the mammalian visual system at the molecular, cellular, systems and behavior levels. With rapid developments of new genetic, biochemical and physiological tools for
